I. Introduction
In Western developed countries, modernization and economic development have been commonly associated with the availability of a pool of commercial, entrepreneurial, professional, and technical abilities which generally tend to be drawn from those occupational groups often referred to as middle class (Geithman, 1974) . The importance of this rather heterogeneous social group has spurred an intense debate on its definition. Back in the 19 th century, the list of political scientists, sociologists, philosophers and economists that analyzed the phenomenon is long: Marx, Weber, Sombart, Shumpeter and many others.
While in the past definitions have focused on the functional role of the middle class, occupational composition (e.g. coincidence with the white collar group) or on its specific system of values, 1 more contemporary analysis of middle class has taken advantage of available information on household welfare characteristics; the middle class definition has, thus, progressively shifted to a quantitative measurement problem. Economists have started to 1 19 th century French literature is a particularly rich source on the middle class system of values. Above all, Maupassant and Balzac are sharp observers, though very critical, of the rising French middle class. take the lead in framing the issue in terms of income, or income boundaries within which households or individuals can be categorized as middle class (Ferreira et al., 2013) . The increasing availability of household level data in developing countries has opened the opportunity to conduct middle class analysis there also. It is important, however, to bear in mind one key point. Despite the usefulness of the theories and methods so far refined for developed countries, one might argue that the dynamic forces of change and modernization in many developing countries may be radically different from those that operated in the presently developed countries. The very notion of middle class, thus, can assume a different meaning in the two contexts.
An historical overview can shed light on this. The concept of middle class is rooted in the rise of 19 th century capitalism in Europe and the United States. The development of the capitalist system reshaped Western societies by creating new classes such as the proletariat, the urban manufacturing workers that became, in more advanced Western countries, the most numerous class at the bottom of the income distribution. The bourgeoisie, already existing in pre-industrial Europe, also experienced sharp modifications. Within this class, the least affluent part represented by clerks, small entrepreneurs, shop keepers, artisans was increasingly identified as petty bourgeoisie (Hobsbawm, 1975) . Poorer than the core bourgeoisie (haute bourgeoisie) but aspiring to become that, the petty bourgeoisie was very resolute in distinguishing itself from the proletariat in terms of status, political affiliation 2 and lifestyle; this despite income differences being less pronounced than with haute bourgeoisie.
Toward the end of 19 th century the petty bourgeoisie become the middle class. At this stage, the attribute 'middle' has to do mainly with its functional position in the society between the bourgeoisie and the proletariat: not capital owners but also not mere providers of unskilled work force as the proletariat (Southall, 2004) . Fin de siècle capitalism transformations and the increasing role of the State trigger higher demand for skilled white collars both in the private sector and in the State bureaucracy (Hobsbawm, 1987) . This inevitably increased the share and importance of the middle class in Western societies. Another important contribution to its expansion comes from the internal articulation and functional diversification of the working class. The increase in wages and the growing demand for specialized workers created a "labor aristocracy" increasingly resembling the middle class and progressively losing its revolutionary stances in favor of a social and economic integration in modern capitalist societies (Hobsbawm, 1987) .
Notwithstanding the growing size and importance, the identification of the middle class as the center of the income distribution (and society's cornerstone) is a feature of mid-20 th century developed economies only. This is clearly pointed out by Thomas Piketty's (2014) book on long term trends of inequality in developed countries. Among the distinguishing features of the 20 th century he identifies the creation of a 'patrimonial middle class' accounting for more than 40 percent of the population ranked by wealth.
The emergence of this class, he argues, is a key element in explaining the fast decline in inequalities and the increase in social mobility registered by Western countries after the Second World War. Its most widely acclaimed marker is the concept of merit or achieved status.
The idea that what sets the middle class apart from the rest is that its members have risen in society rather than inherited a station in life. Their relative social mobility is attributed to talent and effort, qualities that prepare the middle class to serve as the engine of innovation and change.
What we briefly summarized about middle class dynamics in Western countries does not necessarily apply to Sub Saharan Africa and generally to developing countries. There are several similarities in terms of lifestyle, education, patterns of consumption, perhaps ethical values, yet the two middle classes can be very different in terms of size, relative position in the income distribution and, in general, in their functional position in society.
Latin America's experience sheds light on this point. Independent of the methodology used (Ferreira et al., 2013; Lopez-Calva and Ortiz-Juarez, 2011 inter alia) only the top third of Latin American households qualify as middle class or richer; the bottom two thirds, the absolute majority, lives below this threshold. Being middle class in Latin America, thus, indicates a relatively privileged situation. The emphasis on the two thirds and the one third is critical here. In developed countries the concern over the last 30 years (Headey et al., 1994) centered around the third of society that was not benefitting much from economic growth while the middle class and those in the top income percentiles (the so called two thirds society) were enjoying most of the benefits.
In other words, compared to Latin America, proportions in developed countries were completely inverted. Differences are not just quantitative. The middle class is central in shaping the social, economic and political landscape of developed countries. On the other hand, in developing countries the middle class is becoming an important actor but has acquired neither the magnitude nor the social and political status it has (or perhaps had) in developed countries.
In Nigeria, the past ten years of fast economic growth have nurtured a buoyant group of professionals, entrepreneurs, private sector employees often engaged in the thriving information technology, communications, and financial sectors. Recent analysis on the labor market structure in Nigeria (World Bank, 2014) show that the group of professionals occupied in the more traditional 3 activities either in the public or private sector has also grown in the past years.
How much these groups represent an embryonic 'Nigerian middle class' and what is the share of the middle class group over total population are the research questions of the present paper. The vulnerability approach to middle class (VAMC) (Lopez-Calva and Ortiz-Juarez, 2011 ) is the method we employ to identify an income threshold above which a household can be classified as middle class. According to this method, in developing countries the middle class group can be defined residually from the vulnerability analysis: those for which the probability of falling into poverty is below a certain threshold (10%) can be considered part of the middle class. The advantage over other methods is that this defines middle class in terms of an important 'functioning', namely economic security; this concept is particularly appealing in a context such as Nigeria where large percentages of population are extremely vulnerable to fall into poverty (NER, 2014) .
This paper is innovative in three aspects. To our knowledge, it is the first attempt to estimate the Nigerian middle class evolution in a rigorous quantitative way and check whether its profile is significantly different from other social groups. Second, we substantially improve the econometric robustness of VAMC by using a generalized maximum entropy (GME) specification. Finally, in order to be able to describe a long term trend, we use survey techniques to estimate a comparable consumption distribution for early 2000s and compare it to the most recent years.
The paper is divided into five sections. The next section sets the context of middle class analysis in developing countries and provides a quick overview about middle class studies in Sub Saharan Africa and in Nigeria. Section three discusses the data and the methodology used in the analysis. Results are discussed in section four, and section five concludes.
II. Defining a middle class in developing countries
As discussed in the previous section, when measuring middle class size and importance, the economic context matters to a great extent. In developed countries we can use relative welfare measures for defining middle class (Blackburrn and Bloom, 1985; Partridge, 1997) .
Knowing that the middle class is generally occupying the center of the income distribution does not really matter if we take central quintiles or some distance from the median.
However, in developing countries the middle class does not often coincide with some function of the income median. Scholars 4 thus opted for absolute measures; in the spirit of poverty lines construction, they defined an income (or consumption) interval in which households can be considered middle class (Ferreira et al. 2013; Ravallion 2010; Banerjee and Duflo, 2008 A further complication one might encounter in low/lower middle income countries is defining an upper bound. In general, household surveys do not contain good estimates of upper percentiles of welfare (Alvarado and Piketty, 2010) . When using consumption to rank welfare, as it is normally done in low/lower middle income countries, the situation is further aggravated. Consumption is very accurate in capturing the well-being of poorer people, yet it is rather imprecise in capturing that of people living in upper percentiles. It follows that when defining middle class in these countries, it seems reasonable to opt for a lower bound threshold (middle class and above) rather than an interval and leave the border between middle class and upper class somehow undefined.
Before turning to the data and methodology section, in the next paragraphs, we examine the available studies on the middle class in Sub-Saharan Africa (SSA) and Nigeria in particular.
Whereas the economic debate on existence and definition of the middle class has become particularly lively in many developing countries, the issue has thus far received limited attention in Sub Saharan Africa with the notable exception of South Africa. There is, however, increasing awareness that a strong middle class can potentially change the economic and political landscape of African societies.
An emerging African middle class?
The emergence of the African middle classes has so far been studied by sociologists and political scientists, documented through international and national press, but mostly ignored by the academic economic literature. Among various authors, there is a general consensus that the middle class produces economic benefits for society as a whole and broadens the base of economic development. Also, in the recent growth acceleration of some African economies the middle class demand for goods and services seems to have played an important role (McKinsey, 2010) . On the political side, the middle class played a role in the democratization process that started in the nineties (Southall, 2004) . Throughout SSA, the middle class was the determinant in obtaining fair elections, reliable institutions and freedom of press and opinion.
The Africa Development Bank (ADB 2011) produced the first comprehensive report on middle class in Africa. The middle class is defined in the report using thresholds of consumption per capita: between $2 to $20 per day. The report subdivides middle class into three groups: the floating class (per capita consumption level of $2 to $4 per day), the lower middle class ($4-$10 per day) and the upper-middle class ($10-$20 per day). The ADB report shows that that one third of the continents' population belongs to the middle class interval $2-$20. Yet, as most of the critics to the report point out, 50 percent of this group lays close to the $2 lower bound; indeed quite a low level of consumption to be qualified as middle class.
The Standard Bank (2014) Besides measuring the size of the middle class, there is growing interest in assessing the symbolic impact of the middle class and its capacity to impose a certain lifestyle. Several articles in the international press pinpoint substantial changes in Africa's consumption patterns; they explicitly make reference to the increasing purchasing power of the local middle classes. For example, a recent Reuters article on pharmaceutical products (Berton, 2013) reports that the continent's economic growth is luring big pharmaceutical companies to Africa, as they see potential for creating products that will treat chronic diseases which affect the middle class. This is a shift from solely supplying drugs for infectious diseases on a humanitarian basis. European drug companies are expanding in Africa due to this increase in economic wealth and demand for treatments by the urban middle class population. In the same vein, the Financial Times notes that there are luxury stores like Louis Vuitton, Richard Mille, Roger Dubuis, the Swiss company and Cartier in Nigeria, Botswana, Angola, Ghana with a stronger presence in South Africa. Africa's market is expanding and foreign companies are steadily increasing their presence.
Increasingly, the middle class is also seen as a key political actor on the African continent. With a clear allusion to the social dynamic that generated the "Arab spring," Richard Dowden on The Guardian (2013) reminds us that "young middle class Africans are not enjoying the benefits of this optimism in Africa." He goes on to describe young middle class Africans as "unhappy with the poor levels of education, the lack of electricity, and corruption," and the generalized sense of dissatisfaction with the government's action. The author concludes that there is a large number of unemployable young people being churned out of badly-managed state education systems, adding to the increasing number of poor in the population and as the title states, this middle class "calls for revolution."
Middle class in Nigeria
The discussion on the middle class is particularly vibrant in Nigeria. In 2007 the National Bureau of Statistics (NBS) released a report titled "The Middle Class in Nigeria: Analysis of Profile, Determinants and Characteristics" (1980-2007) . The study divides the middle class into lower-middle and upper-middle class and defines the middle class profile based on consumption patterns, and the typical occupation and educational attainment. Among the relevant findings, the report highlights that in recent times, due to unemployment and government shrinking, the middle class cuts across formal, informal, public and private sectors, while before the nineties they were mainly concentrated in the public sector.
A more recent report edited by McKinsey (2014) is very optimistic about the Nigerian middle class's (here called consumer class) future prospects. In 2013, the report estimates eight million households with incomes of more than $7,500 per year (about 4$ per capita), a level sufficient to meet all basic necessities and have money left over to start buying more and better food as well as health and education services. By 2030, McKinsey estimates that about 35 million households or about 60% of future Nigerian Population could be living above this threshold.
Like other African countries, the growth of the Nigerian middle class is mirrored by a widespread modification of consumption patterns. An increasing number of foreign restaurants and lifestyle companies are entering the country, in particular supermarkets and restaurant chains, undoubtedly the epitome of Western-type middle class consumerism. In the last years, some Nigerians have shifted from shopping at local markets and street vendors to progressively purchasing at the local-based commercial centers, malls and markets. The Palms in Lagos Lekki Peninsular was the first western-style mall built in Nigeria, now there is also the Lagos City Mall and the Silverbird Galleria in Lagos and Abuja. In Abuja, there is also the Ceddi Plaza, and in Cross River the Tinapa Mall that promises to provide retail and entertainment, Dubai style.
Cultural changes also accompany these sharp economic transformations, although not all of them appear positive. Sule et al. (2011) argue that a majority of the new Nigerian middle class are more focused on the consumption of material goods and not as much on increasing the production base in the country. Furthermore, the authors report that some of the consumption is also being financed through loans thereby pushing the households into debt. Several authors also warn against an overly optimistic identification of the emerging middle class with an entrepreneurial bourgeoisie. Echoing the sixties debate in Latin America about the 'borguesia compradora', they argue that the Nigerian middle class should move from a consuming middle class to a producing middle class.
In summary, while disregarded by the academic economic literature, the discussion on an emerging African -and Nigerian -middle class is buoyant. This overview has, however, emphasized the need for a more systematic and quantitative approach to the problem; notably the definition of an interval/threshold in the income distribution where we can identify middle class households. Using a methodology already experimented in Latin America, in the following sections we measure the Nigeria middle class and examine the changes that have taken place in the last decade.
III. Data and Methodology

Data
The General Household Survey Panel (GHS-Panel), one of the datasets used in this paper, is a randomly selected sub-sample of 5,000 households from a larger cross section survey of 22,000 households. The GHS-Panel is a Living Standard Measurement Study (LSMS) survey representative at the national and zonal (geopolitical) levels. The GHS-Panel waves 1 and 2 were implemented across 2010-2011 and 2012-2013 respectively. The same households were interviewed in the post planting period (between August and October) and in the postharvest period (between February and April) in both waves and administered almost the same questionnaires. It is a multi-topic household level survey that covers a variety of topics including consumption and income generating activities. Consumption data in the GHSPanel are collected using a 7 day recall period. The second dataset used in this analysis is the Harmonized Nigeria Living Standard Survey (HNLSS). Unlike the GHS-Panel, the HNLSS consumption data was collected using a month-long diary. Also, while the GHSPanel was implemented over a 6 month period and consumption data was collected at two points in time -the post-planting and the post-harvest periods, in the HNLSS, consumption information was collected over a 12 month period using month long diaries. Both surveys were implemented by the National Bureau of Statistics.
Consumption figures in the GHS-Panel were averaged over the post-planting and post-harvest visits in order to proxy households' annual consumption patterns irrespective of seasons. Consumption data are then deflated spatially using a zone level price deflator. To construct the deflators, zone level baskets were constructed from surveys and priced using item-level prices by state and month. To deflate by year the national consumer price index provided by the NBS were used. Real consumption figures are in 2010 prices. To compare results over time (the last decade) we used the HNLSS conducted in 2003/2004. The HNLSS is representative at state level and because it uses a month-long diary to collect consumption, it is not directly comparable to the GHS-Panel which uses a 7 day recall. As can be seen in the following paragraphs, we re-estimated 2003/2004 real consumption using a model based on the GHS-Panel.
A new poverty line based on the GHS-Panel was constructed. The new line is 180 Naira per capita per day in 2010 prices and yields 3000 calories as the official poverty line. 5 Converted in dollars PPP, the line becomes 1.4 dollars per capita per day, very close to the 1.25 dollars PPP line used by the World Bank for international comparisons. There are two main reasons for using this line rather than the official. First, the official poverty line was constructed using HNLSS data which is collected with a different methodology as already mentioned; the official line and the new GHS-Panel data would not be entirely consistent. Second, the HNLSS data from 2009/2010 used to construct the official line presented several problems in terms of unit values, quantities and expenditures levels. As a result the poverty line basket was affected by the same problems and was likely underestimated.
Middle class definition
Regarding the definition of middle class, we used the empirical framework proposed by LopezCalva and Ortiz-Juarez (2011) to define middle class in terms of households with a low level of vulnerability to poverty. The same methodology is used to define the vulnerable and the chronic poor: as those with an average and high likelihood to fall into poverty respectively. It is constructed in a transition matrix which tracks the same households in two periods and compares their status and the probability to remain in a certain condition (poor or non-poor) or move away from it. Based on this matrix, a model is constructed to identify the correlates of falling into poverty over the two survey rounds.
The idea behind calculating the actual transitions is interpreted as a summary metric that looks at permanent income by regressing consumption on assets and several socioeconomic characteristics.
Let p i,t+1 = P rob[P oor i,t+1 = 1|x it , β it ] be the probability of household i being poor in wave 2, thus
where P oor i,t+1 is a limited dependent variable taking the value of 1 if the household is identified as always poor in both periods or falling into poverty in the second period, and 0 otherwise. β poor is a (K × 1) vector of the parameters to be estimated, x it is a (1 × K) From the predicted probabilities obtained from equation 1, the average of the independent variables for a set of estimated probabilities of falling into poverty is calculated as a first step. The set may be of specified ranges or quantiles. The second step of the analysis consists of estimating the household's per capita consumption equation using the same independent variables used in equation 1. The dependent variable in this estimation is the natural logarithm of the household's per capita consumption deflated by a macro-regional price deflator for the initial time period (i.e. Wave 1). Therefore the model to be estimated is:
where θ is the (K × 1) vector of parameters to be estimated, and x it is the same (1 × K) vector of covariates utilized in equation 1. Lopez-Calva et al. (2011) estimate equation 2 utilizing ordinary least squares with the usual assumptions that accompany it. Initially this is also done here. Using the estimated coefficients θ from equation 2, and the mean values for the independent variables an expected per capita consumption value for each range/quantile is retrieved.
An alternative method used for estimating equation 1 as well as equation 2 is generalized maximum entropy. That is, instead of using a logistic cumulative function in equation 1, and OLS in equation 2, a method which avoids making strong parametric assumptions is chosen (Golan et al., 1996) . The maximum entropy procedure consists in maximizing Shannon's (1948) entropy measure. The method involves reparametrizing parameters into discrete probability functions. For a thorough discussion of both the generalized linear model and the discrete choice model utilizing generalized maximum entropy readers should refer to Golan et al. (1996) and Golan et al. (1996a) respectively.
A middle class profile
Once we defined the middle class threshold, we subdivide our sample into three distinct groups: the middle class as those above the middle class threshold, vulnerable as those below this line but above the official poverty line, and finally the poor as those below the poverty line. In order to examine the determinants of being in one of the three groups, we estimate two models: an ordered and a multinomial logistic regression models.
The multinomial logistic model is specified as (Cameron and Trivedi, 2005) :
where x i is the same set of characteristics used in Equation 1, and p ij is the probability of being poor, vulnerable, or middle class. Since the sum of these probabilities must be equal to 1, a reference group is required for estimation. This is done by setting a restriction such that β vulnerable = 0. This implies that we recover two sets of estimates; β poor , and β middle . This means that the coefficients are comparable to the reference group, and thus the coefficients represent the change in the relative log odds of being in the considered group as opposed to being in the reference group, all else being equal. Nevertheless ignoring the ordering of the alternatives ignores useful information and thus an ordered logistic model is also estimated.
The staring point for an ordered logistic model is to consider an index model with a latent per capita expenditure (Cameron and Trivedi, 2005) , and thus we have a latent version of Equation 2:
In this instance x does not include the intercept, since Y * is crossing unknown thresholds for the ordering of alternatives (ibid ). Thus we define that:
where the lower limit for the poor will be −∞, and the upper limit for the middle class is ∞. Therefore the probability of belonging to either group is (ibid ):
where F is the logistic distribution function for u i .
In the ordered logit model, the dependent variable is categorical and assumes value 1 for poor households, 2 for vulnerable households, and 3 is for middle class. In this model, a natural ordering is assumed defined by the consumption status going from poor to middle class. The interpretation of the coefficients is that a one unit increase in one of the independent variables will increase or decrease the log odds of being in a higher income category by the amount of the coefficient, holding other variables constant.
Survey to survey estimation
As mentioned earlier, the GHS panel is not directly comparable to The imputation process is a simplified version of the methodology developed in Elbers et al. (2003) . Stifel and Christiaensen (2007) provide theoretical guidance regarding variables to be included in imputation models. They recommend including covariates that change over time, but call for excluding variables whose rates of return are likely to change markedly in the face of evolving economic conditions. Following Stifel and Christiaensen (2007) , we included several household durables but excluded mobile phones, as their relationship with total household expenditure has been changing rapidly in the last ten years. Other variables include household characteristics, location, and zone interacted variables. Most of the variables are significant and show the expected sign, and, more importantly, the model yields a R 2 of 0.46 (see appendix).
The procedure follows two stages. First, we estimate the log per capita real expenditures on a sample from GHS-Panel Wave 1 using standard household characteristics and assets. Second, to control for location effect and heteroskedasticity we draw errors from the distribution of residuals for households in the same zone. We divide the sample into six groups based on six macro zones. The sample of the target distribution is also divided into six groups by the same methodology used for the original sample. Residuals are then drawn and imputed to households within each of the six groups. Following the bootstrap principle, the residual's distribution is drawn for a number, R = 50, of replications so as to obtain a number R of distributions. Poverty rates and middle class shares are finally averaged over the replications (for a detailed explanation see Clementi et al., 2014) .
IV. Results
The results section is organized into three subsections. In the first one we discuss results related to the threshold definition and the share of the middle class over the whole population.
In subsection two we test whether the three groups defined in subsection 1 (middle class, vulnerable and poor) present significant differences in terms of welfare covariates. The purpose is obtaining a middle class average profile. Subsection three looks at the dynamic evolution of the three groups over the last decade.
Middle class threshold and share over total population
The VAMC method is based on the idea that only households with a limited risk of falling into poverty can qualify for middle class status. The panel nature of the data allows for analysis of movements in and out of poverty. Table 1 is the transition matrix showing these movements.
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On the main diagonal of Table 1 are those whose status did not change over the period considered: those who remained always poor also called chronic poor and those who never experienced poverty. On the other diagonal lay those who changed status from non-poor to poor or poor to non-poor. These are defined as out of poverty and entering poverty respectively.The latter group, considering the short time span, is rather numerous: if faced with shocks, about 13 percent of those non poor can easily fall below the poverty line. Although this is more than compensated for by those coming out of poverty (32%) which confirms the high vulnerability of Nigerian households and suggests a rather high exposure to shocks.
Different specifications for the probability of a household becoming poor in the second period (Equation 1) and for household's expenditures in the first period (Equation 2) are tested. Overall results are convergent; for the sake of brevity only two specifications are presented:
1. Equation 1 expressed as a logit, equation 2 using OLS (Table 4) 2. Equation 1 expressed as a GME equivalent to logit, and equation 2 using a linear GME specification including an asset index 7 (Table 5 ) Table 2 shows that people living in urban areas are significantly less likely to be classified as poor during the second period than those in rural areas ceteris paribus. Compared to households in the North Central, only those in the South West are significantly doing better while as expected those in North West are more likely to be classified as poor. Also, household head's education is related to being poor. However this is only significant after completing primary education. Looking at the OLS results, households where the head has completed primary education or above, have significantly higher consumption than those where the head has no education.
The gender of the household's head is not significantly related to poverty, but for consumption per capita it is positive and significant at the 10 percent level. The head's gender, nevertheless, is insignificant in other specifications when we consider the household's asset index. This, at first glance, seems like a counterintuitive result but it is not. Female headed households are mostly in the South, which is the richer part of the country. The variable, thus, reflects the big divide between North and South rather than increasing gender equality. Households where the head has never married are significantly less likely to be poor, all else being equal. These households accordingly also have higher per capita expenditure levels. Consequently the head's age is positively and significantly related to being poor, although the effect is decreasing with age. All else being equal, households where the head has a job which is not related to agriculture are significantly less likely to be poor than those where the head does not have work, and those where the head is involved in agricultural work. Accordingly, households where the head is employed in non-agricultural activities have higher per capita expenditure levels.
When the asset index is included in the previous specification (not reported), the result shows a significant and negative relation to being poor. Also, the household's asset index is positive and significant in the expenditure per capita equation. The sign of the coefficient for the health shock dummy included are somewhat counterintuitive. Part of the reason why the sign is negative may be explained by the fact that the measure of poverty is built around expenditures and not income. Hence households that face a health shock may be forced to increase their expenditure in order to cope with the event. The funds for this increase may come from loans or from sales of household owned items.
The results from the GME estimation procedure resemble those from the logit specification (Table 3 ). The use of GME is justified because of the improved properties the estimator possesses and helps test the robustness of the analysis. As mentioned above, GME works well when the sample is small, covariates are highly correlated, and is more efficient than its maximum likelihood counterparts (Golan et al. 1996) .
Households located in the North West, South East, and South South zones are significantly more likely to be considered poor in the second period than households in the North Central zone. Households in South West are significantly less likely to be poor. Households in urban locations are less likely to be poor and have higher expenditure per capita than those in rural areas. The effect of education is significant for those who completed secondary level schooling. Not surprisingly, expenditure levels for all are significantly lower for households with no education when compared to higher educational attainments. Table 4 compares the various thresholds estimated by different specifications. Ten percent probability to fall into poverty is the threshold used in VAMC's studies. Households below this probability of falling below the poverty line are considered part of the middle class. The estimated model allows associating these probabilities to consumption thresholds. In this way we can identify, along the consumption distribution, the percentage of individuals above or below these values.
As mentioned in section 2, the upper threshold for middle class is not defined. Clearly not all those below the 10 percent threshold are just middle class, they might be even richer. Yet, it is very difficult to define in a non-arbitrary way those belonging to the middle class and those richer, among those above 10 percent. The use of consumption data doesn't provide accurate information on the richest percentiles of the Nigerian population. Therefore, it is likely that a number of households in the survey's top percentiles would be considered, actually, as part of the middle class.
The three logit specifications and the full model with GME are all in the same range indicating limited variation. The threshold ranges between 348-389 Naira for the considered specifications. In dollars PPP the threshold is around $2.70-$3.02, which is close to the threshold indicated by the African Development Bank to define the lower middle class. Figures 1 and 2 plot the cumulative distribution of consumption per capita at national level and by zones and shows the 10 percent threshold. The full model-GME logit specification is used with the 10 percent yielding 378.39 Naira per capita per day.
A number of findings are relevant. First, as shown by Figure 1 , the percentage of Nigerians above the estimated threshold is roughly 20 percent. This 20 percent coincides with Standard Bank estimates when summing lower middle class and middle class (Standard Bank, 2014) . Second, this middle class definition uses a very low threshold compared to other countries in the world (see Ferreira et al., 2013) ; if one uses the threshold used for Latin America for example, the share of Nigerians qualifying for middle class status will be more than halved.
Finally, there is high heterogeneity among zones. As shown in Figure 2 , in the Southern regions the percentage of middle class people ranges from 27 to 31 percent, while in the Northern regions it ranges from roughly 9 to 18 percent. Most of the middle class households, thus, are concentrated in the South, particularly the South West. In each of the Southern regions the middle class makes up more than 26 percent of the region's population. Meanwhile in the North East and North West less than 10 percent of each region's population is considered middle class. In the North Central close 18 percent of the region's population is considered middle class.
Do the middle class, vulnerable and poor household characteristics differ? A preliminary middle class profile
To have a better understanding of the middle class households identified previously, we examine a profile of such households in comparison to the poor and vulnerable groups. Table 5 provides the summary statistics of the three groups.
In middle class households, heads tend to be more educated and have jobs in the formal sector. A considerably higher percentage of heads from middle class households hold some sort of public, as well as private employment. The vast majority of middle class households reside in urban areas and their asset index is closer to 1 than to -1, indicating that they own comparatively more assets. On the other hand, when moving to the vulnerable and the poor groups, the average household head education declines (respectively 6 and 3.8 years) and the involvement in agricultural activities increases. Meanwhile, involvement in private and public employment decreases. The amount of assets owned by these two groups is comparatively lower than that of middle class.
Interestingly, the middle class and the poor have similar shares of unemployed heads and that of the vulnerable group is slightly higher. Yet, they are likely unemployed for different reasons. The poor are probably unemployed due to lack of jobs and poor market access while the middle class could be unemployed because they are waiting for better opportunities and can probably afford to wait for a better job even if a less desirable job is available.
Among those who are employed, however, the compositions are very different. While 20 percent of middle class heads reported being public employees, only 11 percent of the vulnerable and 7 percent of the poor do so. A similar pattern is found for private employment, although in smaller percentages. Overall 31 percent of employed middle class heads are either public or private employees, while for poor households it is 12 percent.
Although the likelihood of occurrence of any shock reduces with higher income status (ranging from 42% of the poor to 33% of the middle class), economic shocks are experienced similarly across the 3 groups. This is not unexpected in a country with weak economic stability like Nigeria. Of course when we examine the occurrence of shock in the agriculture sector, this is more likely to occur amongst the poorer households. Middle class households are more likely to report a health shock than the poor and vulnerable; this is probably due to under reporting amongst the poor and weak access to health facilities. Table 6 reports results from the ordered logit. The findings show that on average education plays a role in moving up the income status of a household if the head has completed primary education, secondary education, and post-secondary education, all else being equal. As expected the ordered odds of being in a higher income status is highest for post-secondary compared to the completing primary and secondary education. In the same vein, having a higher wealth index increases the log odds of being in a higher classification, all else equal. As expected, households where the head is involved in agriculture have significantly lower log odds of being in higher categories than households with non-agricultural work. The same holds for households where the head is unemployed.
Having a household head who has never married increases the log odds of being in a higher category, while having a head who is married reduces the odds of being in a higher classification. A head from a polygamous household has even lower odds compared to that in a monogamous household as expected. An increase in household size between periods is positively and significantly related to being in a higher category. This should be interpreted with caution, this is only pointing towards a correlation and not causality. These may all be related to lower mortality rates for better off households, and potentially different ways of coping with shocks for poorer households, as well as the choice of having more children. Nevertheless, an increase in household size does not necessarily indicate the birth of children within a household. An increase in household members working is not significantly related to being in a higher category of status.
Results from a multinomial logit (Table 7) resemble those of the ordered logit. Starting with the results of the poor group relative to the vulnerable, we find that households where the head has post-secondary education relative to having no education are significantly less likely to be poor relative to being vulnerable holding all else constant. The same does not hold for middle class relative to vulnerable. Having a head with completed secondary education, as well as post-secondary education relative to having no education are significantly more likely to be middle class as opposed to being vulnerable. Of course residing in an urban area reduces the likelihood of being poor relative to being vulnerable while it increases the likelihood of being middle class relative to being vulnerable.
A household with a head engaged in agricultural work increases the likelihood of the household being poor relative to being vulnerable while it reduces the likelihood of being middle class relative to being vulnerable. This is expected as households engaged in agriculture are more likely to be poor or vulnerable than middle class. This same trend is found for a household head being unemployed.
From the ordered logit model described above, having a head that has never been married when compared to single households was found to be significantly and positively related to being in a higher category. In the multinomial logit the variable is not significant for the poor relative to the vulnerable. However for the vulnerable relative to the middle class it is significant and positive. Here we note that changes in household size are also important for being in one or the other category. For the poor an increase in household size decreases the probability of being poor relative to being vulnerable, ceteris paribus. For the middle class it is significant and positive.
In conclusion both models produce the expected profile of middle class and show that the categorization adopted is robust to a multivariate analysis using household characteristics. Higher education, better employment opportunities, possession of relevant assets, and residence in urban areas all increase the chances of being part of the middle class group compared to the other two groups.
What happened in the past decade?
Concluding the results section, we look at the evolution of middle class over the last decade.
The results in Table 8 show that the share of the Nigerian population that can be considered middle class using the VAMC method has grown by 5 percent over a decade. In 2003, about 13 percent of households can be classified as middle class compared to 18.5 percent in 2013. The share of the households in the poor group decreased by 12.1 percent between the year 2003 and 2013. However, it is worth noting that the redistribution was more into the vulnerable group (6.9 percent) than to the middle class group (5.2 percent).
The more notable results are in the regional breakdown. The results show that the Southern regions have experienced a higher decrease in poverty and a higher share of the middle class between 2003 and 2013 compared to the Northern regions, as found in the previous analysis. Indeed, in the North East region which is the poorest zone, the share of households classified as poor increased within the decade while the share of those in the middle class group decreased by almost half. Also, in the North West region which is the second poorest zone, even though the share of households in poverty reduced by 10 percent, there is an increase of households in the vulnerable group while the share of households in the middle class group dropped by almost 1 percent.
This is in contrast to the Southern zones where all the zones experienced a drop in share of households in the poor group by at least 13.7 percent and an increase in the middle class group of between 7.3 percent and 17.4 percent. The South West region which is the least poor region experienced a drop in the share of households in poverty from 31.4 percent to 16 percent between 2003 and 2013 while the share of vulnerable and middle class households increased by 5.7 percent and 9.8 percent respectively. Notably, the South South region shows the largest decrease of households in the poor group (21.3 percent) and the highest increase in the middle class group (17.4 percent).
V. Conclusions
Why is it so important to define and quantify the middle class in Nigeria and in general in developing countries? Because, we argue, the middle class is associated with the idea that talent and effort qualities produce social mobility and that, in general, middle class is an agent of change from an economic, social, and political perspective. It follows that, looking at the size and characteristics of middle class tells us a lot about the structural transformations a country is undergoing.
Aware of the growing importance middle class studies are gaining in developing countries, our paper purports to quantify the Nigerian middle class size in a rigorous way. The vulnerability approach to middle class (VAMC) (Lopez-Calva and Ortiz-Juarez, 2011 ) is the method we employ to identify an income threshold above which a household can be classified as middle class. According to this method, in developing countries the middle class group can be defined residually from the vulnerability analysis: those for which the probability of falling into poverty is below a certain threshold (10%) can be considered part of the middle class.
Four findings are noteworthy. First, the percentage of Nigerians above the estimated threshold (3 dollars per capita per day) is roughly 20 percent. This 20 percent coincides with Standard Bank estimates when summing lower middle class and middle class (Standard Bank, 2014) . If he threshold used for Latin America of around 10 dollars is used, the share of Nigerians qualifying for middle class status will be more than halved.
Second, the geographical distribution of those belonging to middle class mirrors that of the poor (NER, 2014) . Most of the middle class is concentrated in the South West where about 30 percent of the population is living above the threshold while in the rest of the country the share reduces to 25 percent or less. In the poorest regions in the North less than 10 percent of the population qualifies as middle class.
Third, the middle class group profile is the expected and the estimated threshold seems to divide groups (middle class and vulnerable) with significantly different characteristics. Higher education, better employment opportunities, possession of relevant assets, and residence in urban areas all increase the chances of being part of the middle class group compared to the vulnerable and poor groups Finally, a longer trend analysis shows that between 2003 and 2013, Nigeria experienced a reduction in poverty and growth in the middle class. The trend also showed heterogeneity across the regions of the country. The Southern zones experienced the highest reduction in poverty and highest increase in growth of the middle class compared to the Northern zones where the North East and North West zones experienced a decrease in middle class households.
Compared to the available qualitative analysis on the Nigerian middle class discussed in section 3, this paper comes to similar conclusions. Although the analysis has shown growth in the middle class and reduction in poverty over the past decade, the rate has been slower than expected given the high growth rates experienced in the country over the same period. At the national level, the population qualifying as middle class is still a small percentage and poverty reduction is slower than expected. However, in the Southern regions and in particular in the South West the middle class is clearly becoming an important actor. Policies should be geared towards making growth more inclusive with particular attention to the Northern regions. Furthermore, given the vulnerability of the majority of households to poverty, social safety nets should be put in place to help households deal with shocks and reduce the likelihood of falling back into poverty. Dowden, R. (2013, February 8 ). Africa's rising rage: middle classes call for revolution.
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